Abstract-In order to express the differences between subjective judgments and real results and reflect the dynamic process of knowledge management performance evaluation, the paper bases on the triangular fuzzy number and knowledge cycle theory to construct a knowledge management performance evaluation index system, with knowledge acquisition, knowledge sharing, knowledge utilization and knowledge innovation as its foundation. The paper summarizes the weights of each index with the theory of triangular fuzzy number and describes how to evaluate the knowledge management performance through the observation of knowledge management performance index in detail. The effectiveness of this method is also illustrated by the empirical analysis.
Knowledge, as the intellectual capital of enterprise, has become the first strategic resource. With the arrival of knowledge-based economy, the supervisory way also gradually shifts from production management in industrial society to innovation management and knowledge management. Therefore, the effective knowledge management plays a key role in creating the values of enterprise. The enterprise knowledge management is an effective interaction organized for realizing the goal of management between knowledge and valid human acts. The enterprise knowledge management is to reveal and reflect those knowledge assets, which remained unknown, and to add their values to the corporation's present capital value, in order to realize a greater level of knowledge value, and to discover and create more valuable knowledge at the same time. The ultimate meaning of the enterprise management is to enhance the core ability of organizations, strengthen the ability of sustainable development, and improve the organization's competitive advantage. The performance evaluation of knowledge management is a scientific evaluation of the effectiveness of organizing knowledge management activity. According to relevant documents, researches on performance evaluation of knowledge management at home and abroad are basically based on the quantification of knowledge resources, the evaluation of intellectual capital, the appraise of enterprise core competence, the assessment of enterprise competitiveness National Natural Science Foundation of China Number: 70903015 and other respects. In these documents, there are both qualitative explanation and quantitative research, both tangible performance measurement and the intangible knowledge capital measurement, and the way to measure is also diversified, such as method of multilevel grey evaluation, method which bases on the balanced scorecard and the fuzzy mathematics, extension, osculating value, evidence reasoning, etc. Researchers establish a wide variety of index system in knowledge management performance evaluation, which has different applicability according to the distinct perspectives [1] . This paper sets knowledge management performance evaluation index system based on knowledge cycle theory, making it own dynamic properties, and determines the index weights selected by using triangular fuzzy theory, and then can quantify the qualitative index to eliminate subjective judgment error.
I. KNOWLEDGE MANAGEMENT PERFORMANCE EVALUATION INDEX SYSTEM BASED ON KNOWLEDGE CYCLE THEORY

A Knowledge management performance evaluation index
Enterprise knowledge is the dynamic combination of the individual experience, values, relevant information and insight, and it is the procedures, practice and management combined in the structure of organization. Based on the SECI model, tacit knowledge and explicit knowledge interact and transform with each other in the enterprise innovation activity process, so the knowledge transformation process is actually the process of knowledge creation [2] . Therefore, knowledge management activity is launched by surrounding the dynamic variation on knowledge, and to create economic values through four stages knowledge acquisition and sharing, utilization and innovation which compose the knowledge circulation process (KCP) and then enhance the enterprise's core competitiveness. Knowledge management performance evaluation is to evaluate the efficiency and effectiveness brought by knowledge management activity to enterprise. According to the theory mentioned in relevant documents [3] , this paper adopts the theory of knowledge management performance index (KMPI) to show the result of enterprise knowledge management performance evaluation, which is the reflection of enterprise knowledge management level. When the KCP in enterprise got effective management, its knowledge management performance index will increase, and eventually reach an upper limit. Knowledge management performance index in an certain time changes little at first, then gradually speeds up, and finally changes slowly again in the end. Hence, according to the KCP process in Figure 1 , on the basis of putting knowledge acquisition, knowledge sharing, knowledge utilization and knowledge innovation as the first class index, this paper combines the related documents [4] [5] [6] and knowledge management practice in order to construct index system, hoping that the system has a strong comprehensive, applicability and systematic. Knowledge management performance evaluation index system is shown in 
Second-class Indicators meaning
Knowledge Utilization
Professional skills of staff The training degree of employees, training opportunities and the establishment of training institutions
The rationality of enterprise structure systems
The rational enterprise structure systems to promote the efficiency of the knowledge cycle process The updating frequency of database Relevant departments of the enterprise response to market and social information timely Conversion rate of explicit knowledge
The proportion of the total number of employees who use knowledge management system to The attention of the public for an enterprise Supply and marketing relationship The support of sales partner and the raw materials supply situation
B The setting of knowledge management performance index
In order to evaluate the performance of knowledge management effectively, we should set up knowledge management performance index first, and this paper makes the following basic assumptions:
1. Knowledge is a process. The focus of knowledge management is knowledge flow and knowledge circulation process, and its purpose lies in the total growth and use of knowledge, and its result performs as the improvement of knowledge management performance.
2. Knowledge circulation process always continues since the establishment of the company, but the efficiency of knowledge circulation process varies in different organizations.
3. Knowledge circulation process represents the concept of flow, and has dynamic properties. Therefore, knowledge management performance index based on knowledge circulation process should include variable time (t).
4. With the gradual accumulation of knowledge in the organization, the quality of organizing memory enhances unceasingly. This will cause the gradual increase of knowledge management performance index, which will reach an upper limit at last.
5. With the increase of employees' familiarity in applying knowledge circulation process, the knowledge management performance index growth rate begins to accelerate. However, when employees apply knowledge circulation process in work and the profits gained get to limit, the knowledge management performance index growth rate will gradually declined [7] . Based on the above, we get
In equation (1), KMPI represents that knowledge management performance index, with 1 as its upper limit ; KCP shows knowledge circulation efficiency of the organization, which can be regarded as a function of four components of knowledge cycle process. Speaking from experience, KCP value is the product of the average factor value (AFV) a n of various components of the knowledge cycle process and the corresponding relative weight of eigen value (RWE) r n of knowledge cycle process, that is:
We can get from solution of equation (1) t kcp c e KMPI
In this equation, the constant C is usually assumed 0 in the initial calculations, which is the staring point of KMPI, because the KMPI is very little at the beginning of each evaluation.
According to the equation (3), we can evaluate the enterprise knowledge management performance at different time points, therefore, we can realize if the measures and the regulation taken to improve the level of knowledge management performance have produce good effects in the previous stage and make plan for knowledge management work in next stage. In a long term, KMPI shows in S-curve as Figure 2 , in which, the KMPI value curve is large than the one of curve at the same time point, which reflects that a more effective knowledge management improves the organization performance faster and accelerates the growth of performance [3] 
II . THE DETERMINE OF THE WEIGHT OF INDICATORS BASED ON TRIANGULAR FUZZY NUMBERS
In the study of determining the index weight of knowledge management performance evaluation, triangular fuzzy number is used to translate the importance degree which is unquantification into the quantitative value which can be analyzed in a reasonable way. Hence, the subjective judgment error can be eliminated and all the views for the importance of indicators of experts can be contained. Therefore, we can obtain more objective and accurate weights from the results of the questionnaire. In a statistical point of view, the farther the data departure from the expectation, the possibility of getting abnormal factors is greater. That is, for the most of the data, the evaluation for the same object is generally identical, while, there will be relatively large deviations for abnormal data. Therefore, we can judge the abnormal data by comparing the absolute value of the difference of the data and the expectation of the group which contains the data. If the value is greater, it indicates the data is more likely an abnormal one.
The paper selects the experts in related fields to evaluate the importance of indicators, quantifies the relationship between the potential characteristics and the membership grade of semantics expression terms by fuzzy numbers, and surveys the awareness of every enterprise (expert group) on the importance of each indicator. The fuzzy numbers of the designed semantics expression terms should be subject to a 7 vector-valued table, and the computation of semantic variables should be expressed as triangular fuzzy numbers [8] , which is shown in Table 2 systemizing these questionnaires, the result showed representativeness to a certain degree. Combining the statistical method of uncertainty analysis of triangular fuzzy number, we calculated the fuzzy weight after analyzing each index. Therefore, we got the tendency of expert group for the weight of each index and the triangular fuzzy number of each index weight by computing the maximum, minimum and intermediate values of fuzzy weight value of each index.
In this paper, we adopt a common defuzzification method, i.e. a triangular fuzzy number (a, b, c), while its final value is (4) The data show as Table 3 After homogenizing the calculated results, we can get the result that the enterprise knowledge circulation performance index is 0.68. By looking the participants' questionnaires into details and analyzing the factors which influence the improvement of enterprise knowledge management performance, we can find that the knowledge competent employees in this enterprise have shortcomings in their abilities, the staff's professional skills and group cohesion are relatively poor, the market share and the rate of knowledge's conversion to profit is low, and we put forward appropriate countermeasures.
We evaluated the knowledge management performance of this enterprise in one quarter to reflect the dynamic change of it. The KMPI is shown in It can be seen from the results of the evaluation, knowledge management performance index is a dynamic concept, which will get the corresponding value at different time points. From the gradually increased KMPI, the enterprise had different knowledge management performance at different time points, which fully validated the dynamic property of knowledge cycle theory. In addition, countermeasures proposed to improve the performance in different periods actually improved the level of knowledge management to some extent, which provided substantial assistance to the development of the enterprise, and table5 reflects the whole process from initial implementation of knowledge management to gradually perfection.
IV CONCLUSION
The paper bases on the SECI model to construct a management performance evaluation index system. According to knowledge circulation theory, the index system that contains 22 indicators is established by knowledge acquisition, knowledge sharing, knowledge utilization and knowledge innovation as its foundation. Through the questionnaire, the article chooses different groups of experts in the same industry to evaluate each indicator with the method of 7 vector-valued table. The weight of each index in triangular fuzzy form is given by the theory of triangular fuzzy numbers after data normalizing. After defuzzification, the value of the weight of indicators is finally identified. Therefore, the result effectively overcomes the uncertainty of subjective judgments. As a result of cyclical theory of knowledge, the knowledge management performance index values with time-dependent, which is dynamic and can be used to evaluate the knowledge management performance of an enterprise at different stages. The value shows a S-shape in general, which is between 0 and 1.By observing the evaluation results, we can suggest corresponding countermeasures to improve the level of knowledge management. The paper also illustrates the conclusion by real evidence, which shows the effectiveness of the evaluation system and he algorithm more sufficiently.
